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BY 
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SUMMARY A laboratory column study was carried out to determine the clogging mechanisms prevailing when 
Ellen Brook water was to be used to recharge an unconfined aquifer north of Perth, employing recharge 
basins. 
The laboratory study showed that clogging took place at the surface of the soil, and was caused by the 
suspended solids contained in the water filling in the interstitial spaces between the soil grains at 
the water soil interface, and thereafter acting as a filter. The reduction in infiltration rate as a 
function of time, following the theory of filtration, confirmed the experimental observation. 
1 INTRODUCTION 
Water is the most important physical constraint on 
the pattern of development of Australia, a 
continent covering eight million square kilometres 
of which more than 50 per cent is classified as 
arid (A.H.R.C. 1975). Surface water resources of 
the contiDent have been well documented. 
Knowledge relating to groundwater is limited, 
particularly when it is considered that about 20 
per cent of Australia's annual water supply is 
derived from this source. Ground water resources 
in Australia are held within confined and 
unconfined aquifers and are widely distributed 
throughout the continent. The area of particular 
interest to this study is the coastal dune 
deposits of the Perth area of Hestern Australia. 
These dunes are composed of unconsolidated 
sediments reaching a thickness of up to 90 metres. 
The Gnangara Mound located some 20 kilometres 
north of Perth is an area of some 2200 sq.km. 
which is underlain by more than 50 metres of 
saturated sand supplying 70,000 cubic metres per 
day of potable water (Perth Metropolitan Water 
Board 1978) . At present the unconfined aquifer 
provides 25 per cent of the requirements for 
Perth's water supply, and it has a potential for 
supplying more. 
Natural recharge of the groundwater is through the 
variable rainfall which falls on the coastal plajn 
and as a consequence the water table undergoes 
seasonal fluctuations, being high in September/ 
October and low in ~1arch/April. At present there 
is no artificial recharge of the groundwater 
contained in the sand dune system on the Swan 
Coastal Plain. The Perth Metropolitan 1qater Board 
had investigated the possibility of augmenting 
natural recharge using water from Ellen Brook. 
In 1977 the Board conducted a pilot artificial 
recharge project in an area adjacent to the 
Mirrabooka well field in the Gnangara Mound. 
During the period 27 June to 21 July 1977 water 
from the Mirrabooka Groundwater Treatment Plant 
was allowed to infiltrate into the groundwater via 
a basin 30 metres square and 2 metres deep. The 
quantity of water used in this investigation was 
84,147 cubic metres and it produced an infiltration 
rate of between 3 and 4 metres per day. Test 
bores were located around the periphery of the 
infiltration basin and these were monitored to 
obtain data for a computer model of the area's 
hydrological parameters. Extensive geological 
investigations were carried out on the core samples 
from these observation bores as it was well known 
that a thin discontinuous strata of "coffee rock" 
underlaid the area. Monitoring of the water quality 
was another feature of the investigations and 
samples were obtained from influent and subsequent 
infiltrated water. The collection of this prelim-
inary data did not allow for any parameters which 
could not reduce the infiltration rate. Water used 
in these field trials had passed through the 
Mirrabooka Treatment Plant thus imposing a pre-
determined quality on the recharge water. Elements 
that would cause clogging in the recharge basin had 
been removed by this treatment. The period of the 
recharge investigation was continuous and no period 
allowed for drying of the recharge basin to 
ascertain recovery of the basin's infiltration 
capacity on a cyclic mode of operation. It was 
from this initial field study that the present 
project developed. 
It was intended to study the reduction in the 
infiltration rate due to clogging when water from 
Ellen Brook was used, and to determine the cause of 
clogging so that a suitable method could be used to 
rejuvenate the recharge basins. This paper contains 
a description of this project, together with a 
review of artificial recharge practices and mechan-
isms causing clogging in artificial recharge. 
2 LITERATURE REVIEW 
2.1 Artificial Recharge Practices 
The practice of artificial recharge of ground water 
is common throughout the world and in consequence 
its technology is widespread and its practices vary 
considerably from country to country. Artificial 
groundwater recharge can be defined as augmenting 
the natural infiltration of precipitation or 
surface water into underground formations by some 
method of construction, spreading of water, or by 
artificially changing natural conditions (Todd 
1959) . A large variety of methods have been used 
throughout the world, depending upon local 
conditions of geology and hydrological practices. 
These methods range from spreading, pits, 
excavations, wells, shafts and pumping to induce 
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recharge from surface water bodies (Todd 1959); 
Brown 1974). From the literature the economics of 
artificial recharge seems to be largely dependent 
on the mainter.::mce of a relatively high infil trat-
ion rate. 
Practices have evolved which can use either direct 
recharge, being the conveyance of surface water to 
some point where it enters the ground, or by 
induced recharge which is accomplished by with-
drawing groundwater at a location adjacent to a 
lake or stream so that the lowering of the ground-
water table will induce water to enter the ground 
from the surface source. Artificial recharge has 
had wide success in Europe, United States of 
America, Israel, Jamaica, and Japan (Todd 1959; 
Brown 1974; Buchan 1964). Australia's experience 
in the field thus far has been mainly confined to 
the eastern shores and in part~_cular Queensland 
(James 1977). In Germany, Switzerland and the 
Netherlands basins and canals are preferred for 
infiltration. Whereas in Britain, Israel, Jamaica 
and Japan wells are most often preferred. In 
France and the United States both basins and wells 
are used because of the wide diversity of geol-
ogical formations. In Australia work thus far has 
tended to use basin and canal recharge techniques. 
2.2 Clogging Mechanisms 
In the majority of references cited the clogging 
mechanism is reported as an extremely complex and 
diverse phenomena which is not completely under-
stood. It is apparent from reading the literature 
that each case must be considered separately from 
what has been investigated elsewhere. The para-
meters which affect the infiltration rate and 
cause clogging will be effectively similar; 
however, their restriction to the specific investi-
gation will vary from one to another. Thus each 
exercise will need to be considered separately 
because of the change in conditions of geology and 
hydrology. A generalized picture, however, emerges 
from reviewing literature on the factors affecting 
clogging. Clogging is the result of the interact-
ions between the water and the substances contained 
in it and the soil. The factors causing clogging 
can be classified into physical, chemical or 
biological factors depending on the nature of the 
interactions. These are summarized below. It has 
to be borne in mind, however, that a combination 
of factors may cause clogging in a particular case. 
2.2.1 Physical factors 
(1) Straining of suspended matter 
The presence of suspended matter in the recharge 
water has received by far the greatest attention 
from researchers into the aspect on the clogging 
mechanism. The mechanism by which suspended 
matter reduces the infiltration rate can be 
described as either a gravitational settling or 
interstitial straining. The gravitational 
settling mechanism assumes that the suspended 
particles cling to the surface of solid material 
in the porous media whereas the straining mechanism 
suggests that the solid particles are strained 
from the flowing water at points of contact in the 
solid matrix of the filter media (Behnke 1969). 
The type of suspended material will affect the 
clogging mechanism and pose separate theories. 
The deposition of silt and sand in a granular 
porous medium will be quite different from the 
deposition of colloidal fines, bacteria and micro-
organisms (Sakthivadivel 1970). The research work 
in this field has been varied from mathematical 
concepts to laboratory models and from radioactive 
isotope tracing to large field trials. In all 
cases consideration has been given to the relation-
ship of particle size of the suspended material to 
the pore or interstitial spacing between the grains 
of the filtering media. 
The mathematics of porous column clogging have been 
studied by Sakthlvadivel (1970) and Boreli (1961) 
who have considered suspended matter with particle 
diameters greater than and less than the pore size. 
They have concluded that the clogging mechanism of 
the matrix is dependent on the ratio of pore size 
to the sediment size and that this will also 
determine the penetration into the filter matrix of 
the suspended matter. 
The penetration of the suspended matter is of 
critical importance to the final economic viability 
of the programme as to whether the recharge area 
can be rejuvenated by removal of the surface 
causin2 the clogging. Goss (1973) used radio-iso-
tope13 Cs to investigate the penetration of 
suspended matter into underlying beds of a recharge 
basin. The results showed that penetration of 
suspended matter is limited and downward movement 
up to 2 metres can be expected. However the 
majority of suspended matter was contained within 
the first 50 em which can be easily removed or the 
surface can be broken with agricultural equipment 
thus rejuvenating the recharge area. Haasnoot 
(1970), Berend (1970), Directo (1969) and James 
(1977) have suggested that the clogging caused by 
suspended material could be minimized by the intro-
duction of a layer of coarse gravel over the 
recharge area. Also many workers in the field have 
suggested some type of pretreatment if high suspend-
ed matter is present in the recharge water, Haasnoot 
(1970) , Ripley (1973) . This is proposed for both 
particulate and organic suspended material. In 
other programmes the recharge process is stopped 
when the suspended matter in the recharge water 
becomes too high, James (1977), Buchan (1964). 
The filtering ability of the soil along with the 
nature and size of the particles of suspended 
material, the recharge rate., and the amount of 
suspended material in the recharge water, control 
the rate and severity of clogging. Behnke (1969) 
used three concentrations of suspended matter at 
50, 150 and 250 ppm being infiltrated into sand 
having grain diameters of 0.10 and 0.25 mm. 
Reduction of flow to a negligible value compared 
to the initial value was reached within 1 hr when 
the suspended matter concentration was 250 ppm, 
whereas it took 5 hours for this to take place with 
50 ppm suspended matter. 
Goss (1973) showed that with a soil having pore 
size from 0.1 to 1.0 mm in diameter and bulk 
density of 1.75 g cm-3 that in 26 days the infilt-
ration rate dropped from 2.63 to 0.13 m per day 
when infiltration water contained 230 ppm of 
suspended matter. Rahman (1969) in his model used 
uniform fine sand with a uniformity coefficient of 
1.25 and an effective diameter of 0.14 mm. The 
hydraulic conductivity of the media was reduced by 
45 percent within 8 hours using 500 ppm sediment, 
by 30 percent with 200 ppm and 20 percent with 
100 ppm of sediment. Russell (1960) using a 
recharge rate of 2.5 m3/min noted an initial 
infiltration rate of 0.46 m3/min.m and ·after 16 
days it had dropped to 0.35 m3/min.m with a 
suspended matter content of 6 ppm. Also during 
this period a reduction of some 40 percent was 
noticed in the recharge rate. These are some of 
the reductions that can occur when suspended matter 
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is present in the recharge water. In discussion 
on these results it is noticed that each case is 
entirely separate and individual thus only an 
overall appreciation of the problem is gauged from 
these papers. 
(2) Air Entrainment 
The problem of air entrainment has been discussed 
by Bianchi (1978); Sneigocki (1970); Russell (1960) 
as a most serious parameter particularly when 
recharge wells are utilized. The clogging of the 
recharge area can be affected by both entrained, 
dissolved gases and gases evolved by biological 
decomposition of suspended organic matter. The 
effect of this can be gauged by a reduction of 
50 percent in the infiltration rate within 5 hours 
when air was permitted to enter a recharge well 
(Sneigocki (1970)). 
Gases may be liberated from the recharge water 
when it is warmed by contact with the natural 
groundwater in the aquifer. This was not found to 
be a problem when there was compatibility between 
temperatures (Edworthy 1978) . 
(3) Temperature 
Interrelated with the above mechanism will be the 
temperature effect which can cause increase and 
decrease in viscosity, this in turn will cause 
variations in the settling rates of suspended 
material. It can influence the chemical equilibria 
discussed below affecting the precipitation of 
co
3
= salts. The viscosity decrease at elevated 
temperatures will increase the infiltration rate 
because of increased permeability of the recharge 
waters. Bianchi (1978) suggested that there was 
an apparent correlation between the seasonal 
increase in recharge rate and groundwater temper-
ature because of a water viscosity decrease. 
(4) Soil Physical Effect 
Other causes of clogging have been related to the 
initial swelling of the soil particle during the 
first periods of recharge, this feature will decay 
appreciably with time. Soil particle movement 
within the recharge area can decrease the infilt-
ration rate. This feature can be related to the 
gradual compaction of loose particles and their 
general rearrangements caused by the downward flow 
of the infiltrating water, Wood (1976), Sniegocki 
(1970). 
( 5) Mounding 
The infiltrating water once having reached the 
aquifer and depending upon the groundwater hydrol-
ogy of the respective area can cause loss of 
hydraulic head by mounding. Edworthy (1978) has 
shown that the mound developed below the recharge 
basin will be of significance. The shape of the 
mound is critical and the final contour of the 
water table may not reach equilibrium for some 
considerable time. Chu (1977) has simulated this 
phenomenon in a mathematical model where he 
develops formulae for the water table response to 
a sequence of recharges. 
2.2.2 Chemical factors 
One of the major problems with artificial recharge 
is that of the compatibility of the water within 
the aquifer to that of the recharge water. The 
chemical differences between the two waters will 
need to be minimal if chemically induced clogging 
is to be insignificant. This mechanism can occur 
in two ways (Wood 1976) , one in which the recharge 
water reacts with either the interstitial water or 
with the soil components to form a precipitate; the 
second one results from the dispersion of clay that 
is naturally present in the aquifer. 
(1) Ferrous-Ferric Content 
The most important of all chemically induced 
clogging mechanisms is that related to the iron 
content of the water and its relevant oxidation 
state i.e. whether it is present in either ferrous 
(Fe 2+) or ferric (Fe 3+) forms. Aeration of the 
recharge water as it enters the aquifer will cause 
any iron in solution to oxidise and form the 
insoluble ferric form. The behaviour of iron in 
natural water is related to the pH and Eh oxidation 
reduction potential of the system. The potential 
for iron to dissolve, precipitate or form complex 
ions in water is influenced by the activity of 
certain types of micro organisms. Thus the presence 
of aerobic or anaerobic conditions within the 
aquifer will also determine the chemical balance of 
_the Fe2+/Fe 3+ system. The chemical equilibria of 
this system is dependent on many features all of 
which can swing the balance Wood (1976) ; Directo 
(1969); Sniegocki (1970). 
(2) Carbon dioxide carbonate equilibria 
The variation in chemical equilibria will have 
major consequences and greatly influence this 





co3- equilibria where_a disruption in the chemical 
balance can cause CO - to be precipitated and thus 
cause a reduction in
3
aquifer permeability. Such an 
equilibrium change can be caused by a loss of co
2
, 
algal growth, temper~ture effect and pH increases 
causing eventual co
3 
precipitation, Directo (1969), 
Rebhun (1968). 
(3) Calcium Magnesium Sodium Balance 
Other chemical equilibria to be noted is the 
relationship between ca2+, Mg2+ and Na+ and the 
ion exchange reaction with the clay minerals. It 
is well known that the clay min~ral will break 
do~n int~+colloi~al particle~ once the ratio of 
Na : (Ca + Mg2 ) becomes hlgh. Once these 
colloidal particles are released, aquifer permeab-
ility will be reduced, Sniegocki (1970). 
2.2.3 Biological 
Clogging of the aquifer by biological growth is 
referred to by Berend (1970) , Ripley (1973) and 
Wood (1976) . The mechanism of clogging can be 
seen as that developing within the recharge water 
or in situ growth within the soil during infiltrat-
ion~ Biological growth in the recharge basin will 
be largely determined by the nutrients present 
within the recharge water. Most work in this 
particular area has suggested that in situ growth 
of microorganisms at or near the water aquifer 
interface will be likely as there is a change from 
aerobic to anaerobic conditions in the vicinity of 
this region. The mechanism of clogging here will 
be the growth of the organism within the pore space 
of the aquifer. This mechanism could also give 
rise to gaseous generation that may also cause gas 
bubbles which in turn cause a clogging mechanism to 
develop. As with silt, the size and distribution 
of the organism will have a major bearing on the 
intensity of clogging. 
2.3 Filtration theory 
If clogging is solely due to the straining of 
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suspended matter at the top of the soil in the 
recharge basin, the reduction in infiltration rate 
can be derived from the filtration equation 










volume of filtrate that passes in time t 
cross sectional area of filter 
pressure drop across filter 
specific resistance of particles forming 
filter cake and should be a constant for 
a given material 
viscosity of liquid 
volume of cake deposited by the passage 
of unit volume of filtrate 
Equation (1) assumes that the resistance of the 
cake is much higher than the filter medium, and 
hence is only applicable when a layer of cake is 
already formed. 
Using recharge basins for artificial recharge and 
maintaining the water level in the basins constant, 
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of v = 0 at t 0: 
v2 2kt 
(2)' 
The infiltration rate u 
(3) 
1 d 1/2 
u A. dt( 2 kt) 
a constant 
with an initial 
dV/Adt is from 
-1 







The infiltration rate hence decreases proportional 
to the inverse of the square root of time from the 
start of infiltration. It should be noted that 
equation (4) is more applicable at larger t values 
than t "~ 0, as the resistance of the cake needs to 
be higher than the resistance of the filter medium. 
3 EXPERIMENTAL 
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A laboratory soil column was constructed to simu-
late the clogging of the pilot recharge basin of 
the Perth Water Board if it was flooded by water 
from Ellen Brook. 
3.1 Column 
The column was 3~ m long and had an inside diameter 
of 15 em. It had 4 sections joined together by 
flanges. The top section was of clear Perspex 
tube and 1 m in length, to enable observation to be 
made of phenomena taking place at the top of the 
soil column. The other 3 sections were of PVC 
tube, two were 1 m long and the lowest section was 
~ m long. 
The general arrangement of the column and auxil-
iaries is shown schematically in Figure 1. Three 
interconnected feed tanks of 250 £ capacity were 
used, two being placed outdoors to allow the 
growth of algae under normal sunlight conditions. 
Two Monopumps each with a capacity of 10 £/min. 
circulated water between the 3 tanks and also 
pumped water to a constant head tank located above 
and joined to the column, by a 25 mm tube. The 
overflow level in the constant head tank was 
approximately 1 m above the top of the column. 
Provision was made to measure the water flow rate 
leaving the base of the column using a rotameter. 
Seventeen pressure tappings were located along the 
column. Six were located in the top section below 
the soil level with a spacing of 5 em. The others 
were located in the two 1 m sections at various 
intervals. These pressure tappings were connected 
to glass-tube manometers with the objective of 
locating the layer where clogging took place. 
3.2 Soil 
The soil for the column was taken from the pilot 
recharge site. The soil was found to be uniform 
to a depth of 2 m below the pilot recharge basin, 
and consisted of white almost pure silica grains, 
commonly called Bassendean sand. Its effective 
size was 0.15 mm with a uniformity coefficient of 
1.78. The soil did not appear to have any 
structure. Its bulk at the site was 1.55 g/cc. 
The column was packed with graded gravel in the 
lowest ~ m, and with sand from the site to the 
measured field bulk density to a height of 2~ m. 
The top of the sand was therefore in the middle of 
the clear Perspex section, and a hydraulic head of 
1~ m existed above the soil. 
3.3 Column operation 
The column was initially run with tap water to 
determine its hydraulic characteristics. To 
achieve a comparable liquid velocity through the 
clogging layers as would be found in the field it 
was necessary to lift the level of the effluent 
outlet to the same level as the top of the soil. 
This generally agreed with field observation during 
recharge that mounding below the recharge basin 
reached the base of the basin itself. 
Five cycles of flooding and drying were carried out 
using water from Ellen Brook. A summary of the 
operating conditions is given in Table 1. Care was 
taken to remove as much air as possible from the 
column prior to each run. It was desired not to 
include the study of the effect of air entrainment. 
It was also thought that this would simulate 
conditions in the field where air could escape 
through the surrounding unsaturated region 
comprised of porous sand. 
TABLE I 
Run Flooding Drying Drying method 
1 22 days 3 days Water drained to below 
~ m below soil surface. 
2 7 days 3 days As above, with a steady 
air stream on top of the 
column. 
3 11 days 9 days As for run 1, Top 10 ern 
of soil removed after 
drying and replaced with 
fresh sand. 
4 10 days 3 days As for run 1. 
5 7 days -
I -- I - ---- --~-- ----- -
Flooding was stopped when the infiltration rate 
dropped to below 10% of the initial rate. 
4 RESULTS 
4.1 Hydraulic behaviour of soil column 
Table II summarizes the decline in infiltration rate 
and the variation of the hydraulic conductivities of 
various sections of the soil column as a function of 
infilt~ation time. 
4.2 Water analysis 
Table III shows the pH, conductivity, turbidity and 
suspended solids of the water entering and leaving 
the column for run 4, which are typical of values 
for other runs. There was no perceptible change in 
the colour of the water between the influent and 
effluent and they were above 500 APHA units. 
4.3 Observations during experiments 
A coloured band of the same co~our as the suspended 
solids in the water appeared in the upper surface of 
the soil during the first day of infiltration when 
starting with fresh soil. The depth of penetration 
reached 5 to 7 mm after one day when observed at the 
wall of the column. In run 1 a further advance of 
this layer from 9 to 14 rnm from the surface occurred 
when the infiltration rate increased again after a 
decline. 
TABLE III 
WATER ANALYSIS OF INFLUENT 











I 7.68 1400 
E 7.56 1350 
I 7.67 1450 
E 7.63 1400 
I 7.57 1450 
E 7.53 1400 
I 7.45 1600 
E 6.99 1360 
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No further penetration was observed in subsequent 
days, and also during subsequent infiltrations. 
After drying the appearance of this layer was that 
it covered the entire soil with an even texture 
surface. At the end of the drying period the 
surface was still intact and did not give any 
indication of breaking up or cracking, and felt 
like a hard crust. 
Near the end of the infiltration period it was 

















3.8 17.4 8.8 
7.3 16.8 6.4 
1.6 19.6 6.0 
0.70 21.3 5.3 
0.33 24.2 4.2 
0.15 24.3 2.7 
0.10 24.9 2.0 
0.11 27.2 2.4 
0.14 25.9 2.7 
0.22 26.7 6.3 
0.35 28.7 6.4 
0.46 27.6 13.2 
0.50 25.4 17.9 
0.35 26.1 24.1 
0.31 26.5 37.7 
0.27 25.8 37.1 
0.19 26.0 35.9 
0.11 25.3 31.5 
0.052 23.8 26.2 
0.035 21.3 -
0.022 18.5 -
0.018 20.3 61.4 
27.8 37.8 
2.9 27.3 45.3 
0.31 26.2 49.7 
0.12 25.4 47.2 
0.061 24.7 44.5 
0.032 21.5 
0.021 29.6 42.9 
0.018 
2.0 27.2 36.0 
0.64 28.2 37.7 
0.19 28.8 46.4 
0.12 28.7 47.5 
0.077 27.3 48.0 
0.048 25.9 43.3 
0.032 26.9 44.6 
0.023 29.6 36.8 
0.016 24.8 28.7 
0.011 24.2 54.0 
0.008 17.7 
25.0 30.3 33.9 
0.68 27.7 40.4 
0.26 27.0 44.5 
0.18 28.0 46.8 
0.093 27.0 46.8 
0.043 25.1 49.5 
0.026 25.2 44.8 
0.008 19.0 41.8 
0.006 16.1 44.8 
4.3 30.4 34.3 
0.31 31.8 44.6 
0.054 27.1 45.7 
0.043 28.1 66.9 
0.038 24.5 42.2 
0.038 24.4 36.8 
0.024 21.6 39.0 
below ~~e surface was lower than in the soil 
further below, indicating that below the suspended 
solids deposit layer the soil was slightly unsat-
urated. 
5 DISCUSSION AND CONCLUSIONS 
5.1 Clogging mechanism 
An examination of the hydraulic conductivities of 
sections of the soil column (Table II) shows that 
clogging took place in the first 5 em of the soil 
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surface. This conclusion confirms the observation 
of surface deposition of suspended solids. 
In terms of recharge management the fact that 
clogging takes place at the surface will make it 
easier to rejuvenate the recharge basins by simple 
scraping of the base and sides of the basins. 
5.2 Effect of air entrainment 
The infiltration rate in Run 1 varied unexpectedly, 
and a contributing factor in the flow variation 
was the variation in the hydraulic conductivity of 
the gravel section (Table II) . It was strongly 
suspected that this was due to the presence of air 
in the initial stage which was gradually purged 
out by the flow of the water, even though efforts 
were made to exclude air from the column before 
each run. Overall, however, the effect of this 
air entrainment was small since the lowest 
hydraulic conductivity of the gravel section was 
much higher than the hydraulic conductivity of the 
clogged layer. 
5.3 Infiltration rate 
The infiltration rate through the soil column was 
largely dependent on the hydraulic conductivity 
of the clogged surface layer. The hydraulic con-
ductivity of this layer, however, did not always 
vary as expected. In Run 5 its hydraulic conduct-
ivity declined only slightly over several days. 
This might have been due to a low content of 
suspended solids in the infiltrating water. 
In Run 1 the conductivity of the clogged layer 
decreased and then increased again. The reason for 
this is not clear. A displacement of the suspended 
solids downwards as observed could be a reason, 
although the cause of this movement was not known 
and similar movement was not observed in other 
runs. There was no attempt to control the 
suspended solids content due to algal growth, and 
as organic particulates underwent decomposition 
their nature could change with time. Such vari-
ation will be expected to occur in the field, and 
deserves further study. 
During the decline phase of the infiltration rate 
a linear relationship between u and 1/lt, and for 
Runs 2, 3 and 4 the relationship was found to be 
reproducible (Figure 2). This is consistent with 
the clogging mechanism discussed above, and also 
with the fact that other factors mentioned in 
section 2.2, such as temperature, mounding etc. 
were controlled under laboratory conditions or 
were not present. 
5.4 Recovery of infiltration rate after drying 
After three days of drying at least 90% percent of 
the initial infiltration rate of the previous run 
could be achieved. Blowing air on the surface of 
the soil did not seem to affect the recovery after 
3 days. • 
5.5 Removal of substances from the water during 
infiltration 
The removal of suspended solids seems to account 
for most of the changes taking place in water 
quality. This is consistent with our knowledge of 
the properties of Bassendean sand (Marks and 
Newman, 1979, Ho, Mathew and Newman 1980) which 
has no ability to remove dissolved substances as 
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